ABSTRACT.--Two plumage forms were observed in redpolls from Churchill, Manitoba, which correspond to the putative taxa Carduelis fiammea fiammea (dark-plumaged birds) and C. hornemanni exilipes (pale-plumaged birds). in a sample of breeding adults (n = 277), we examined whether morphometric differentiation parallels this plumage polymorphism. Males and females were analyzed independently, and age, date of capture, and status at measurement (study skin vs. live bird) were considered as covariates in univariate analyses. We used a separate phenetic analysis of plumage characters, rather than our subjective field identifications, to establish the groups to be compared statistically; this ensured that mensural characters (e.g. bill shape) were not utilized as classification criteria for the present investigation of metric traits. in both sexes, redpoll plumage forms differed significantly in three of seven external mensural characters. Discriminant-function analyses, based on the same characters, showed that the forms can be distinguished morphometrically with great confidence (jackknifed estimate of correctly classified individuals was 87% in both sexes). in males and females, the distribution of discriminant scores of typical individuals and of a set of unidentified birds is bimodal. in a bivariate-reduced space of plumage and morphometric variability, pale-and dark-plumaged ASY (after-second-year) males form distinct groups. in SY (second-year) males and in females, plumage forms are not strictly distinct, but in no case was there an abundance of intermediates as predicted under the hypothesis that the forms are distinct species that frequently interbreed. Redpoll types may be specifically distinct, as has frequently been suggested, but they also may be examples of intraspecific genetic or ecophenotypic polymorphism. Experimental breeding and an assessment of mating patterns in the field are required to test these possibilities. 
Since diet can also affect plumage pigmentation (e.g. Brush 1981, Slagsvoid and Lifjeld 1985), a complex phenotypic polymorphism can result from a feeding-niche polymorphism within a panmictic population. However, the likelihood of a nongenetic explanation for a complex polymorphism in an avian taxon is slim, since strong developmental homeostasis seems to be the rule in birds as in most other higher vertebrates. Here, we further examine the phenotypic polymorphism in redpolls from Churchill, Manitoba, by assessing whether morphometric differentiation parallels the plumage polymorphism described by Seutin et al. (1992) . Our sample (n = 277; essentially those birds studied for plumage by Seutin et al. 1992) comprised only adults captured or collected between 20 May and 31 July during each field season. The restriction on the temporal origin of specimens was imposed to avoid seasonal variability introduced by plumage wear. We first assessed the nature of morphometric differences between redpoll plumage types through univariate analyses of seven conventional external characters (Table 1) Discriminant-function analyses (DFA) were performed using the BMDP P7M program. Independent analyses were conducted for each sex using log-transformed data. In view of our finding of age-related differences within sex and plumage type (see Results), separate analyses for each sex-and-age group were indicated; however, this was precluded by the small size of some typical series. Instead, for variables in which an age effect was detected through ANCOVAs, where L, is the mean difference between birds of different status within a plumage type. Correction factors were estimated from males only because male samples were larger and, therefore, provided a better estimate of group differences. We have no reason to believe that sex-specific patterns of age or "shrinkage" variation existed. Missing data were estimated only for individuals in the unknown group used in DFAs, and only for those birds with a single measurement missing. Estimates were obtained through multiple regression of each variable on the other six characters, using the BMDP PAM program. Because univariate analyses revealed significant morphometric differences between typical pale and dark samples (see Results), independent estimations of missing data for members of each All DFAs were repeated using raw data, without applying corrections for variability due to age and status at measurement. The results were virtually identical to those presented below.
RESULTS
Univariate analyses.--Morphometric characteristics of typical male redpolls of the two plumage types are summarized in Table 1 followed by tail and hallux lengths; all of these differences are highly significant (Table 3) . In females, bill length is the most highly differentiated variable, as it is in males, followed by hallux length and bill depth (Table 3) . Virtually identical results were obtained in analyses (not shown) using raw data instead of log-transformed data.
Discriminant-function analyses.--The standardized coefficients of the original variables for the discriminant function maximally separating pale and dark typical redpolls are presented in Table  4 (Table 4) , but also with a function based only on the three most useful characters noted above (average 91.3% correct). In females, variables contributing the most to the discrimination between plumage types were, in decreasing order, bill length, wing length, bill depth, and hallux length (Table 4) . The importance of wing length is somewhat surprising since univariate analyses indicated that groups did not differ for that variable; this probably results from the fact that wing length does not covary as strongly with the other characters as those do among themselves. Along the discriminant axis, group centroids were highly significantly differentiated, and typical individuals were clearly separated (Table 4, Fig. 2) . The distribution of unknown females appears bimodal, with the modes corresponding well to those in typical birds, but it may statistically be interpreted as normal (Kolmogorov-SmirnovLilliefors test of normality, Dmax = 0.090, P > 0.05). The four most important variables produced a function discriminating typical females with the same efficiency as the function presented in Table 4 The discrimination between pale-and darktype ASY typical males is complete, and only one unknown individual can potentially be considered intermediate in both plumage and morphometry (Fig. 3) Table 4 . Independent analysis performed for each sex, and variation related to age and status at measurement handled as explained in text. Herremans (1990), in a multivariate analysis of external morphometric characters in predominantly European redpolls, found that fiammea and exilipes individuals of both sexes can be correctly identified with almost a 95% probability using only four external measurements (maximum wing length, tail length, bill length to feathering, and bill depth at feathering). Some reservations may be raised regarding his study because the criteria for the a priori identification of the individuals were not clearly specified, and because Herremans' assessment of the rnorphometric distinctness of the forms is based on the specimens from which the discriminant functions were produced and, therefore, is probably overestimated (e.g. 
